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ABSTRACT 



An image outputting device includes a pattern genera- 
tion for impressing a picture element reference pattern 
on a recorded document along with the picture infor- 
mation thereof, where the reference pattern is in phase 
with the recorded picture elements; When such a re- 
corded document is used as an input original, the phase 
of each read out picture element is made coincident 
with that of the corresponding picture element on the 
original, to pr event deterioration of the image due to 
phase shiftin g. 

. 8 Claims, 11 Drawing Figures 
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FIG. 2 



-1-2 



A--1 



1-1- 



tr?t < if c 



1-1 



FIG. 3 





08/28/2003, EAST Version: 1.04.0000 



U.S. Patent Apr. 23, 1985 Sheet 3 of 8 4,513 




08/28/2003, EAST Version: 1.04.0000 



U.S. Patent Apr.23,1985 Sheet4of8 4,513,325 




U.S. Patent Apr. 23, 1985 Sheet5 of8 4,513,325 



FIG. 5(B) 
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FIG. 6(C) 




FIG. 6(D) 
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FIG. 6(E) 
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The image reading device 2 starts its operation to 

IMAGE OUTPUTTING DEVICE read the input original 1 upon receiving a reading start 

signal RRS from the reading control unit 3. Having 
BACKGROUND OF THE INVENTION started its reading operation, the image reading device 2 
This invention relates to an image outputting device, 5 scans ^ c in P ut ongisul 1 from the left side to the right 
and more particularly, to an image outputting device ^ dc and from upper side to the lower side in se- 
such as an OFT (Optical Fiber Tube) printer, or a laser fl^ 0 ^ ™* outputs a logical level "1" (a black level) or 
beam printer in which a hard copy is obtained by utiliz- a lcve! "°" < a white IeveI >- 
ing digital image signals. 011 ™ K oc^on. pnor to scanning the image section 
In the usual case, an output image has been regarded 10 l ' lt thc image readin S dcvice 2 varies out fine scanning 
as acceptable if not subject to a significant fluctuation of at a ^ nin S hn e density several times higher than 
lines, inclination of images or lack of uniformity in the ^J™* 1 ' unUl thc scanning reaches the picture element 
pitch of scanning lines when visually observed. Thus, reference pattern 1-1. In this state, there generally exists 
when such deviations are held to within about i to 1 f « n ° coincidence m phase relation between scanning aper- 
interval between the picture elements, the output image 15 ^Jor conducting optoelectnc conversion and re- 
has been considered to be satisfactory because such fine C0 ^ p "; ture elements °[ original 1. 
deviations are hard to detect by visual observation. When he scanmng reaches the picture element refer. 

However, in the case where the image obtained by «** ^fZt'k reading If™* 2 

the prior image outputting device is newly employed as , n SS^^ 

the input original for a reading device, ihere c>ccurs a 20 ^ * PICtUre etemCf ? 

disadvantaged that image quality is significantly dete- ™* n ° w "~ a P^«ermtned 

riorated due to a shift m phase between the picture ^ K± £ P 6 ™?™ 8 ] * e t com ? lde " ce 
^i«rr,o«f *u 0 ™^ A of botn Phases is disclosed in U.S. patent application 

eSem S N °" 298,144 filed Aug ' 31 ' 1981 ' " ow U S Pat Na 

™ 25 4,408,232, corresponding to Japanese Patent Applica- 

SUMMARY OF THE INVENTION 4i <> n No. 124049/80, and is thus not further described 

It is an object of this invention to provide an image he ^ e . ^ 2 ^ ^ 

outputting device in which a reference figure indicaUng pis ft str0 £ ^ * sp a significant poinTof 

posiftons of output elements is output and recorded x ^ { si ^ (tQ determilie £ J£ u ti ^ )( a 
together with an image when the image is output, thus signal PSS indicating the scanning sUrt 

preventing the deterioration caused when using the ^ ^ a sts ^^ ge signal 6 p S p indicating the 
output image from the image outputting device as an reading start point 

input original. The above signals are respectively fed to the reading 

BRIEF DESCRIPTION OF THE DRAWINGS 35 contro] unit 3, in which there are generated various 
ma ^ • , * ii* , signals for temporarily storing the image signal in the 

FIG 1 is a block diagram according to one embodi- mem ory 4, except for the picture element reference 
ment of the invention; pattern 1-1. 

FIG. 2 is a schematic view of a reproduced image input orig inal 1 is stored in the memory 4 as a 

^25«? r , e ere " ce P attern \ , 40 pattern comprising logical levels "1" and "0", More 

FIGS. 3 and 4 are partially enlarged views of the specifically, the image signal PIS from the image read- 
reproduced image showing typical examples of the i„g dev ice 2 includes no signal for the picture element 
pattern; reference pattern 1-1, so that is can be represented as a 

FIGS. 5A and 5B are a block diagram and a timing stored image 4-1. 
chart, respectively, illustrating the output control unit 45 After all the information on the input original 1 is 
of FIG. 1; completely read out and stored, the reading control unit 

FIG. 6A is a block diagram illustrating the pattern 3 outputs a write start signal WRS for actuating the 
generation circuit of FIG. 1; and im age outputting device 5. Upon input of the write start 

FIGS. 6B-6E are pattern diagrams and timing charts signal WRS, the output control unit 5-1 outputs ma- 
for use in explaining the operation of the device of FIG. 50 chine start signal MCS for actuating the xerography 
^ unit 5-5. When the xerography unit 5-5 starts its opera- 

DETAILED DESCRIPTION OF THE t * on tne recorc ^ ul S medium reaches a position where 

PREFERRED EMBODIMENTS it is to be exposed, there issues a write enable signal 

WEN. With the thus issued signal, the output control 
FIG. 1 shows a block diagram according to one em- 55 unit 5-1 outputs the strobe signal RST, the start-of-scan 
bodiment of this invention. Referring to the drawings, signal RSS and the start-of-page signal RSP to the read- 
designated at 1 is the input original, 2 is an image read- ing control unit 3 for reading out the image data 4-1 
ing device, 3 is a reading control unit, 4 is a memory, 5 stored in the memory 4. 

is an image outputting device, 5-1 is an output control Upon input of those signals, the reading control unit 
unit, 5-2 is a pattern generation circuit, 5-3 is a switch, 60 3 reads out the image data 4-1 stored in the memory 4 
5-4 is a optoelectnc transducer, 5-5 is a xerography unit, and then transfers the read-out image signal RIS to the 
and 6 is the reproduced image. gate 5-3 in the image outputting device 5 with the tim- 

Moreover, let it be assumed in the drawing that the ing of the strobe signal RST. 
input original 1 has been obtained by the image output- Meanwhile, in addition to the foregoing respective 
ting device according to this invention. As shown in 65 signals fed to the reading control unit 3, the output 
FIGS. 2 and 3 in more detail, the input original 1 com- control unit 5-1 outputs both an X-address signal ADX 
prises an image section 1-2 and a picture element refer- and a Y-address signal ADY synchronously with those 
ence pattern 1-1. signals to the pattern generation circuit 5-2, which in 
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turn issues a predetermined picture element reference thereto, an R-S flip-flop 102 and a counter 107 are 

pattern signal. cleared. 

The output control unit 5-1 also outputs a gate signal The write enable signal WEN produced from the 

GOP to the gate 5-3 so as to mix (superimpose) the xerography unit 5-5 is applied to the data terminal of a 

picture element reference pattern signal with (on) the 5 D-type flip-flop 106 which, together with another D- 

read-out image signal RIS. type flip-flop 105, constitutes a synchronizer. Upon 

A combined image signal CIS output from the gate receipt of the WEN signal the flip-flop 106 produces 

5-3 is converted through the optoelectric transducer 5-4 from its Q output a start-of-page signal RSP in synchro- 

into an optical pattern representing logical ones and nizatioh with the clock pulses delivered from an osctlla- 

zeros in accordance with a TV* W pattern of the com- 10 tor 100. The RSP signal is applied to the set input termi- 

bined image signal nal of the flip-flop 113 to set the latter so that the Q 

The thus obtained optical pattern is scanned on a output thereof is raised, thereby placing the flip-flop 102 
drum of the xerography unit 5-5 by utilizing well and a counter 107 in operable condition. The Q output 
known prior techniques. As is generally known, the of the flip-flop 113 is further applied to one input termi- 
xerography device 5-5 develops an electrostatic latent 15 nal of an AND gate 114 which is thus enabled to pro- 
image on the drum produced by the scanning of a light duce the gate signal GOP provided that the pattern-off 
spot, and then outputs a reproduced image 6 after trans- signal POP applied through a NOT gate 110 to another 
ferring and fixing the developed image on paper. input terminal of the AND gate 114 is high, 

As will be apparent from the foregoing description, A scanner start-of-scan signal SSS which is produced 

the reproduced image 6 obtained through the above 20 from the optoelectric transducer 5-4 at the beginning of 

stated processing includes a picture element reference each scanning is applied to the data terminal of the 

pattern 6-1 recorded thereon, whose phase is in coined- flip-flop 105 so that the latter produces from its Q out- 

dence with that of each recorded picture element corre- put the start-of-scan signal RSS in synchronization with 

sponding to the read-out image signal RIS. the clock pulses delivered from the oscillator 100. The 

Therefore, when the reproduced image 6 is employed RSS signal thus produced is applied to the set terminal 
as the input original, as mentioned above, the phase of of the flip-flop 102 to set the latter and is applied to the 

each read-out picture element is made coincident with clear terminal of a counter 103 through a NOT gate 104 

that of the corresponding picture element on the input to clear it. The RSS signal is further applied through a 

original, thus enabling the prevention of deterioration in ^ NOT gate 108 to the clear terminal of a counter 109 to 

image quality due to a shift in phase between both pic- clear the latter. When the Q output of the flip-flop 113 

ture elements. is high, the counter 107 counts in response to the RSS 

In the case where the reproduced image 6 is not to be signal applied to the clock terminal of the counter 107. 

employed as the new input original, it is possible to The clock pulses generated from the oscillator 100 

output a pattern-off signal POP from the reading con- 35 are applied to one input terminal of an AND gate 101. 

trol unit 3 to the output control unit 5-1 by pressing a The latter is enabled when the Q output of the flip-flop 

switch, and hence recording of the image reference 102 is high, thereby producing the strobe signal RST. 

pattern on the reproduced image 6 is stopped. The RST signal thus produced is applied to the clock 

FIGS. 3 and 4 illustrate typical examples of the pic- terminals of counters 103 and 109 to thereby effect 

ture element reference pattern. These drawings are 40 counting. In response to the RST signal applied to the 

enlarged views of a part A of the original 1 as shown in clock terminal of the counter 109, the latter produces 

FIG. 2. the X-address signal ADX while the Y-address signal 

In the picture element reference pattern of FIG. 3, ADY is produced from the counter 107. The ADY 
"IVO" patterns made to have a phase in coincidence signal is fed through a decoder 115 to the OR gate 112. 
with the corresponding picture elements forming an 45 The pattern generation circuit 5-2 will next be de- 
image are arranged along both the main scanning and scribed in detail with reference to FIGS. 6A through 
sub-scanning directions in the form of 2 bits repeated for 6E. FIG. 6 A is a block diagram showing the pattern 
each cycle. generation circuit 5-2 where read-only memories 

In the picture element reference pattern of FIG. 4, (ROMs) 1 and 2 (each 4-bit X m words) are provided. 

"P/"0" patterns similarly made to have a phase in 50 Necessary data are previously written in the ROMs 1 

coincidence with the corresponding picture elements and 2 so that the patterns as shown in FIG. 6B are 

forming an image are arranged along both the main generated. 

scanning and sub-scanning directions in the form of 6 The ADX signal is an n-bit binary signal. In ROM 1, 

bits repeated for each cycle. the patterns as shown in FIG. 6C are written from 

In addition to the above, the invention is also applica- 55 address 0 to address m at every four bits. It should be 

ble to the case where the reproduced image is obtained noted that, although in the above description, the 

by using a heat-sensitive recording head instead of the ROMs provide 4-bit outputs, modifications are possible 

xerography unit 5-5. so that the ROMs provide, for example, 8-bit outputs or 

The output control unit 5-1 will now be described in 1-bit outputs. In the case where the ROMs providing 

more detail with reference to a block diagram and a 60 8-bit outputs are employed, the input to a decoder 200 

timing chart shown in FIGS. 5A and SB, respectively. should be B0 to b2 and the input to the ROMs should be 

Upon receipt of the write start signal WRS from the b3 to bn. In the case where ROMs providing 1-bit out- 
reading control unit 3, the output control unit 5-1 out- puts are employed, all the bits from bO to bn are applied 
puts the machine start signal MCS through a driver 111 to the ROMs. 

for actuating the xerograph unit 5-5. The WRS signal is 63 The ADY signal is also an n-bit binary signal, all the 

also applied through an OR gate 112 to the reset input bits of which are maintained at "0" until the WEN 

terminal of an R-S flip-flop 113 to reset the latter so that signal is inputted. The ADY signal is representative of 

the Q output thereof is rendered low. In response the number of the scanning lines on one page. The ADY 



08/28/2003, EAST Version: 1.04.0000 



4,513,325 

5 6 

signal is applied to a decoder 201, from which signals L An image outputting device for outputting an 

SEL-1 and SEL-2 are outputted. image of an original containing a reference pattern com- 

In order to obtain the output patterns as shown in prising: 
FIG. 6B, the SEL-1 signal is made to be "1~ for the 4th means for reading each picture element of an original 
to the 8th scannings (Y-axis) and the SEL-2 signal is 5 and for obtainin 8 serial image signals of areas of 
made to be "I" for the 9th to 10th scannings, 13th to "? ongilial other the . area containin 8 said 
14th scannings, and so on. On the other bud! the ADX A^T m »f™„^ T^? **** t** 0 ™* 
signal serves to select data o„, (DO) at bO »d M and JS?£2Z^TZS&~~. 
thus data selection is repeatedly carried out from DO0 10 pattern signals at a timing in accordance with pre- 
to D03. From b2 to bn (X-axis), upon designating ad- arranged picture element positions on a scanning 
dresses, the contents of the designated address appear at line corresponding to said reference pattern; 
DOO to DOS. At the start of the operation, the ADX means for producing combined image signals by corn- 
signal is outputted and the data are read out from the bining said serial image signals with said reference 
ROMs. During the first to third scannings, the output 15 pattern signals; and 

from an OR gate 202 is maintained at 'XT. At the fourth means for re P rodu cing said combined image signals 

scaiming, the SEL-1 signal becomes T and the con. 0n a rec ° rdm « »«Kum as a visible image including 

tents of ROM 1 appear at the output terminal of the OR . 5 re P rod #| uce ? jeference pattern to thereby repro- 

the fifth scanning, similar to the fourth scanning, the reproduction from said recording medium, 

contents of the ROM 1 appear at the output of the OR 2. An image outputting device as claimed in claim 1, 

gate 202. The same is repeatedly carried out until the further including memory means for temporarily stor- 

eighth scanning. ing said serial image signals. 

In the ninth and tenth scannings, the SEL-2 signal 25 An image outputting device as claimed in claim 1, 

becomes "1" and then the contents of ROM 2 appear at readin g means initially scanning at a high scanning 

the output of the OR gate 202. In the eleventh and Imc density until M ref erence pattern is reached, and 

twelfth scannings, both the SEL-1 and SEL-2 signals ^reupon assuming a predetermined scanning pitch, 

are "CT so that tfe output of the OR gate 202 is «^in 30 ^SS ^ Tl^ ^ dCM -? b 

f . a . . * 4 . . 6 . 30 rendered coincident with that of the corresponding 

the thirteenth and fourteenth scannings, the contents of picture elements on said original. 

ROM 2 appear at the output of the OR gate 202 similar 4. An image outputting device as claimed in claims 1 

to the case in the ninth and tenth scannings. The above- or 3, further comprising means for temporary storage of 

described operations are repeatedly carried out until the said serial image signals and including a memory, and 

page scanning is finished. 35 control means controlling reading from said memory, 

FIG. 6E is a timing chart for describing the foregoing combining means comprising gate means receiving 

operations. image signals output via said control means, and an 

In the above description, three kinds of output pat- ou ! pu A t °f ^ pattem means- 
terns are provided from the circuit shown in FIG. 6A, M *'^™ age a****** device as ^claimed in claim 4, 

. . ... . _ , ... , • 40 said control means including means for lnhibitmc opera- 

however it is possible to increase the number of kinds tion of ^ pattcm J QJl ^ tQ J 

of output patterns by adding further ROMs and by ofsaid reference pattern. 

producing more than two outputs from the decoder 6. An image outputting device as claimed in claim 1, 
20*- including memory means for storing said image signals, 
Although the reproduced image with the reference 45 an output of said reading means lacking any signal cor- 
pattern, which was obtained by the image outputting responding to said reference pattern, 
device according to this invention, is employed as the 7* ^ n * ma S e outputting device as claimed in claim 1, 
original in the foregoing embodiment, it is a matter of ^ reproducing means comprising a xerography de- 
course that normal handwritten or printed documents , rt V1 ° e * _ * . 
and pictures not including any image formed of picture 50 *' ^ ^ ^tputtmg device as claimed in claim 1 

elements can be used as L input original. ^Z^Z^ T™ TTf? ^ 
t« twc MM : + «„ ^riA^. +u * *u • t,,^ * - bu & Bna\s repeated for each scanning cycle and formmg 
In this case, it is evident that the memory in FIG. 1 is an image pattern arranged along both main and sub- 
not necessarily required and hence may be omitted. scanning direction. 
What is claimed is; 55 * » * * * 
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